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* If we accept the existence of the weak si -ti* band in the region of 300 nm as deduced from the linear dichroic spectra of RF in a stretched film 6 and from lognormal analysis of the absorption spectrum 7 , results of the MO calculations using the geometry of ref. 4 are not satisfactory because of the high oscillator strength predicted for the weak transition.
with the polarized fluorescence excitation spectrum shown in Fig. 1 and the spectra recorded in 1. The longest wavelength absorption transition is predicted to be polarized along the axis containing N3 and C8, with the absolute direction of the transition moment pointing toward C8 . Having described the polarization characteristic of the typical flavin, RF, and using data on the triplet states of flavins in 1, some examples of interactions in the excited states of flavins will be discussed below. 
Dimer Luminescence of Flavins
The monomer phosphorescence and its polarization spectrum of AL have been described previously
The dimer phosphorescence spectrum of AL cannot be readily obtained due to difficulty in preparing sufficiently high concentrations in organic solvents and in water. To obtain more concentrated solutions, the ethanol solution containing excess AL was heated at 80 °C in the dark for several hours, and the concentration of AL reached 2 x 10 -4 M. This solution was immediately frozen to 77 °K without apparent precipitation during freezing. A red shift of 9 -10 nm in the phosphorescence maximum was observed for this solution with the excitation at the red edge of the absorption spectrum (430 nm), as compared to the monomer excitation at 378 nm. This behavior is essentially the same as the one demonstrated by RF and RFTB, except that the red shift and extent of the alteration of the excitation spectrum of AL appear to be less distinctive than that of the two flavin compounds.
AL-Iodide Complex: CT Luminescence
Spectrophotometric measurements of AL -KI in- respect to the CT excitation at 445 nm, suggesting that the phosphorescent triplet state is probably perturbed by the CT state. A satisfactory characterization of the CT phosphorescence requires the polarized CT phosphorescence excitation spectrum across the entire absorption spectrum, and this is not feasible experimentally because of the heavy atom enhanced emission from the localized 3 7i,7i* state of AL with Aex. shorter than 410 nm. However, the CT fluorescence shows a high polarization with respect to the CT absorption and about zero value with respect to •<-S0 and S2 -<-S0 excitations (ti -> ti* type). Fig. 4 illustrates these CT luminescence bands diagramatically. The dotted arrow represents the transition which is not observed in AL -KI complex.
A non-exponential decay of RF phosphorescence in the presence of KI and ethyl iodide has been observed. The simplest interpretation of the non-exponential decay is that the system is inhomogeneous due to uneven distributions of heavy atoms in the frozen lattice sites. An alternative interpretation is that the system consists of complexed and uncomplexed flavins with iodide. Although no quanti-LE, 3 3 (n,?T*) and 3 (71,71*) states which is sufficiently strong so that the halide polarity effect is not revealed.
Energy Transfer
There square analysis are shown in Fig. 5 along with the theoretically calculated values for selected indole derivatives which have been obtained using the spectral overlap between the *La -A and S2 <-S0 bands and observed fluorescence lifetimes of indole 14 > 15 . Previously, KARREMAN et al. 16 calculated R0 of 26 Ä for the indole -> RF transfer.
Energy transfer appears to be via the weak dipole-dipole coupling mechanism. Thus, quenching of fluorescence of tryptophanyl residues in flavoproteins (e. g. flavodoxin) 17 can be attributed to the
